Aim To compare body image and weight control behavior among adolescents in Lithuania, Croatia, and the United States (US), the countries with striking contrasts in the prevalence of overweight among adolescents.
The prevalence of overweight and obesity among adolescents is rising rapidly in many countries around the world, including Europe (1) . Parallel to the rise in obesity, there is an increase in body dissatisfaction among adolescents (2,3). Previous studies have found that body dissatisfaction is a strong predictor of unhealthy weight control practices (4, 5) , and restrictive dieting and unhealthy or extreme weight control methods are frequently used by adolescents attempting to achieve an internalized image of ideal body (6) . Longitudinal studies have indicated that dieting also predicts weight gain and obesity (7, 8) . Furthermore, weight control behavior is associated with a wide range of health risk behaviors and psychological problems (9) . Thus, frequent weight control associated with poor body image can lead to significant health risks or has potentially serious medical and social consequences.
Psychologists define adolescence as a critical period with respect to psychological development of self-image. The association between self-image and mental health is particularly important, since during this period these newly developed cognitive abilities facilitate self-reflection (10, 11) . Sociocultural theories of body image and empirical research pertinent to them suggest that unrealistic cultural standards of beauty contribute to adolescents' body dissatisfaction (12) . Body dissatisfaction has serious physical and psychological consequences, so further study is needed on cultural and sex differences in these attitudes.
Body dissatisfaction problems, which are prevalent in adolescents worldwide, can be incorporated into discussions on perceptions of physical appearance and suggest new hypotheses. Recent international data suggest that of the 34 countries, which conducted the Health Behavior in School-age Children (HBSC) study in 2001/2002, the US had the highest and Lithuania had the lowest prevalence of overweight and obesity in adolescents (13, 14) .
The aim of this article is to compare body image and weight control behavior among adolescents of Lithuania, Croatia, and the US, selected as the countries with different cultural context and a striking contrast in the prevalence of overweight among adolescents. We hypothesize that body weight perceptions among adolescents and weight control behavior pertinent to them differ across countries. Moreover, cross-cultural comparisons may indicate whether the influence of being underweight or overweight on body image and dieting is a universal characteristic of adolescence or if there are cultural, age, or sex influences that moderate this relationship (9) .
Methods

Samples and survey procedures
Our analysis was based on the data from the HBSC survey in 2001/2002, a cross-national study supported by the World Health Organization Office for Europe. HBSC project has been described in detail elsewhere (15) . Data from three participating countries were selected from the verified international data file (16). The US was selected because it had the highest, Lithuania because it had the lowest, and Croatia because it had medium prevalence of overweight among adolescents (13, 14) .
Each country received an approval to conduct the survey from an ethics review committee or an equivalent regulatory body. A cluster sample design was used in each country, sampling school classrooms to obtain recommended self-weighting samples and to meet the required precision for the country representative estimates. The data were collected in classrooms by self-completed questionnaires. For all participating countries, response rates were over 90%. The national data files were prepared and presented to the International HBSC Data Bank at the University of Bergen in Norway where the data were checked and processed prior to statistical analyses.
The current analyses included 3778, 2946, and 3546 respondents, 13 and 15 years old, from Lithuania, Croatia, and the US, respectively. We restricted our analyses to these age groups because they provide better reliability in self-reported weight, height, and self-image and report a diversity of weight control behaviors.
Questionnaire and variables
The standard anonymous HBSC study questionnaire, which was developed by the international network of researchers, was used as the survey instrument (16). The following two questions were used for calculation of Body Mass Index (BMI): "How tall are you without shoes?" and "How much do you weight without clothes?" BMI was calculated using the standard metric formula (weight/height [kg/ m 2 ]) and categorized into percentiles within sex and age groups in each country sample separately. Respondents were classified as underweight (≤15th percentile), normal weight (>15th percentile and <85th percentile), and overweight (≥85th percentile).
For the evaluation of body image perception, a third question was asked: "Do you think your body is?" Possible responses were the following: "much too thin," "a bit too thin," "about the right size," "a bit too fat," and "much too fat". The first two responses were combined into the category "too thin," and the last two responses were combined into the category "too fat." Extreme weight perceptions ("too thin" and "too fat") were compared across countries by sex and age. A disproportionate concern over obesity was assessed with a ratio between the proportion of persons with BMI ≥85th percentile who perceived themselves as "too fat" and the proportion of persons with BMI ≤15th percentile who perceived themselves as "too thin."
The fourth question, concerning weight control behavior, was formulated as: "At present are you on a diet or doing something else to lose weight?". Possible responses were: "no, my weight is fine," "no, because I need to put on weight," "no, but I should lose some weight," and "yes."
Statistical analysis
Statistical data analyses were performed with the Statistical Package for the Social Sciences, version 13.0 (SPSS Inc., Chicago, IL, USA). Mean BMI with 95% confidence intervals and cut-off points for 15th and 85th percentiles were calculated. χ 2 tests were performed in order to test the sex, age, or country differences in prevalence for the variables. One-way ANOVA analysis (F test) with post hoc least significant difference test was conducted for testing the differences between mean BMI across countries. Where appropriate, t and z tests for independent samples were used as well. The level of significance was set at P<0.05.
Results
Knowledge about body weight and height
The response rates for both self-reported height and weight ranged from 78.3% to 98.9% (Table 1) . Croatian adolescents were very well informed about their body weight (response rate ranged from 96.1% to 98.3% in different age and sex groups) and height (from 96.5% to 98.9%). Similarly, US respondents had a high response rate for reporting their body size measures. Their response rates ranged from 92.7% to 97.0% for weight and from 92.4% to 97.6% for height. Fewer Lithuanian respondents reported their body size data; from 81.2% to 87.9% reported their weight and from 79.3% to 92.6% reported their height. Consistently across countries, response rates for both height and weight val-ues increased with age (except for reports on weight by Croatian respondents).
Normative standards for body mass index
Means and cut-off points for BMI (at the 15th and 85th percentiles) in each country for 13-and 15-year-old boys and girls are provided in Table 2 . All reported estimates were lowest in Lithuanian respondents in all sex and age groups. The US adolescents, particularly 15-year-olds, had the highest means and 85th percentiles of BMI. A significant increment of BMI values by age in all studied countries was observed (P<0.001, t test); however, they did not differ significantly between boys and girls.
Perception of the body image
Prevalence in samples. Girls perceived themselves as being "too fat" more frequently and consistently across countries than boys (814 boys and 1741 girls, 19 Table 3 ). The proportion of girls who perceived themselves as "too fat" was higher than the proportion of those who perceived themselves as "too thin," but in boys this was noticed only in the US adolescents (both age groups) and Croatian 13-year-olds.
Prevalence among the underweight. Few adolescents (percentage ranged from 1.0% for 15-year old Lithuanian boys to 7.6% for 13-year-old Croatian girls) with BMI≤15th percentile considered themselves as "too fat," except 15-year-old US girls, among whom this proportion was much higher (12.0%). The proportion of adolescents who perceived themselves as "too thin" did not exceed 51.2%. A particularly low proportion of such adolescents was observed among US girls (37.7% and 26.4% in 13-and 15-year-olds, respective- ly). Sex and age differences in self-perception of body image were not consistent.
Prevalence among the overweight. Among adolescents with BMI ≥85th percentile, US boys tended to perceive themselves as "too fat" more often than boys from the other two countries (P<0.001). In contrast, the greatest degree of weight status underestimation was among Lithuanian boys. Girls perceived themselves as "too fat" more often than boys (P<0.05, with the exception of 15-year-olds in the US). The prevalence of self-perceptions as "too fat" increased with age among girls of all countries and among US boys.
Across studied countries, the proportion of adolescents with BMI ≥85th percentile who perceived themselves as "too fat" was significantly greater than the proportion of adolescents with BMI ≤15th percentile who perceived themselves as "too thin" (with the exception of 15-year-old Lithuanian boys). The most striking contrast between these proportions (ratio equal 3.13) was observed among US girls aged 15 years (Figure 1 ).
Weight control efforts
Prevalence of weight control in samples. Girls reported more frequently than boys that they were on a diet or doing something else to lose weight (390 boys and 891 girls, 9.1% Cross-country comparisons (Table 4) indicated that dieting and other methods of losing weight were most prevalent in the US adolescents, while Lithuanian adolescents were least likely to diet, considering their body weight to be normal. The prevalence of such efforts increased with age in girls from all countries and in boys from the US only.
Prevalence of weight control in the underweight. As expected, adolescents with BMI ≤15th percentile less frequently reported attempts to lose weight; however 9.3% to 12.0% of US girls in this weight category reported being on a diet or doing something else to lose weight.
Prevalence of weight control in the overweight. The highest proportion of adolescents with BMI ≥85th percentile who were on a diet or doing something else to lose weight was found in the US. Across all countries, 15-yearold girls were more likely to report weight control efforts than 13-year-old girls. Among boys, this age difference was observed in US respondents only. In addition, Lithuanian boys were most satisfied with their weight, regardless of their weight status.
Discussion
Our study showed that body image and weight control behavior differed among adolescents in Lithuania, Croatia, and the US, and that they were influenced by age and sex. Country differences might be related to the already described disparity in overweight prevalence among adolescents of the selected countries. Recent analyses of HBSC data (13, 14, 17) showed that the US had the highest, Lithuania the lowest, and Croatia medium prevalence of overweight adolescents.
In accordance with other studies, girls in all countries more often perceived themselves as overweight than boys despite their real overweight (17) (18) (19) (20) . This confirms that girls are more concerned about their body weight and image than boys. The major theories of body image suggest that women and men perceive their bodies in a different way (12) . The ideal of male beauty is a strong muscular body, as opposed to a slim figure, which is an ideal for women (21) .
We categorized BMI into percentiles within each sex, age, and country sample. On the basis of this we could be sure that participants with BMI ≤15th percentile were among the thinnest in their country, while those with BMI ≥85th percentile were the fattest. This allowed us to compare the perceptions of body image and weight loss behavior in groups of underweight and overweight adolescents and investigate how these were influenced by sex and age.
It is logical to hypothesize that a disproportionate prevalence of adolescents with BMI in the overweight range would lead to an increase in negative body image. However, when perceptions of body weight were examined more closely, it appeared that not only a proportion of underweight adolescents did not perceive themselves as thin, but also that they perceived themselves as overweight, regardless of their actual BMI or their BMI relative to other adolescents within their country. Similar discrepancy, which is more marked in adolescent girls, was also established by researchers in Asian cultures (20) .
One possible explanation for over-or under-estimation of weight status is social and cultural context, which plays a significant role in the development of perceptions. Our data showed that overweight adolescents from the US, where the prevalence of overweight and obesity is particularly high, were more worried about the problem than those in "slimmer" populations -Lithuania or Croatia. On the other hand, similar overweight body image among Lithuanian and Croatian overweight girls suggest that, perhaps, the beauty ideal of slimness prevails among girls in all three countries. A cross-sectional study found that acceptance of societal standards regarding thinness contributed to a development of eating disorders in Croatian girls (22) .
Within cultures, however, there are variations in the ideal of beauty. Still, cultural pressure seems to be central factor influencing body shape in modern adolescents worldwide. A recent study concluded that adolescents' perception of being overweight was more related to body dissatisfaction than actual body size (23) .
With the rapidly increasing prevalence of obesity in youth, we were particularly interested in weight control behavior among adolescents. This study corroborates findings of other studies, confirming that overweight adolescents engage in dieting more often than underweight adolescents (20) . The obsession with thinness was prevalent in all countries. Our results suggest that a significant proportion of adolescents engaged in weight control when it was not necessary. Across all countries, a substantial percentage of adolescents were thinking about weight control. This leads to a hypothesis that dieting could be considered as a marker of other unhealthy behaviors and depressed mood in adolescence (9) . Our findings support the idea that weight-loss behavior may continue to increase in adolescents.
In addition, an interesting finding of our study was that overweight Lithuanian boys feel most comfortable with their weight than other boys. This finding correlates with the fact that Lithuanian adolescents were least aware of their body height and weight. Further examination showed that perception of being too fat was an argument for dieting in all our respondents, except in boys in Lithuania. Another explanation for an increased interest in weight loss in boys is that they are affected by peer, mass media, or other cultural body image stereotypes and tend to increase and demonstrate their muscles rather than only to lose their weight (20) .
Strengths of the current study include the nationally-representative samples and relatively high participation rates. This study also has some limitations. First, it is possible that the interpretation of BMI results could be biased by self-reported weight and height; however, other studies have shown that self-reports are reliable in adolescents (24) (25) (26) (27) . To deal with potential bias in self-reported weight and height, we used sex, age, and country-specific percentiles rather than the absolute criteria of overweight.
The second limitation of our study were missing data on weight and height among Lithuanian respondents. As some validity studies demonstrated, adolescents who did not want to report their height and weight were more likely to be overweight (27) . To investigate this hypothesis, we compared body perceptions and weight loss attempts between the adolescents in Lithuania who reported their weight and height with those who did not. We found the same rates in both groups. This indicates that the lower response rate among Lithuanian adolescents did not affect the representativeness of the sample and validity of the study.
The third limitation of this study is a lack of globally recognized criteria for overweight and especially for underweight during puberty. To overcome this methodological problem, the method of categorizing BMI values into percentiles in each country sample was used. Therefore, we compared our 85th percentile cut-off points for establishing overweight with international survey criteria (defined as body mass index of 25 kg/m 2 at the age of 18), which were presented by Cole et al (28) . International cut-off points for BMI for overweight were 21.91 for boys and 22.58 for girls at the age of 13 and 23.29 and 23.94, respectively, at the age of 15. These cut-off points were very close to the 85th percentile of BMI estimated for Croatian children aged 13 and 15 in our study. This confirms that it was correct to choose the 85th percentile for defining overweight and supports the status of Croatia as a country with a medium overweight prevalence in adolescents.
Our findings indicate the need for more comprehensive studies of obesity, as it becomes a common problem in adolescents. Since in our study motivations for weight control behavior were not assessed, dieting behavior of adolescents might differ from supervised weight loss programs in the country. Also, the observed sex and age differences across countries stimulate an interest in factors that moderate such differences.
In conclusion, body image and weight control behavior differ among adolescents in Lithuania, Croatia, and the US. Consistently across countries, girls were more likely to perceive themselves as overweight and were trying to lose weight, while the pattern among boys was more variable. The highest rates of perception of overweight and weight loss efforts were established among US adolescents, where obesity has reached epidemic proportions (13, 14) . Except for 15-year-old Lithuanian boys, adolescents overestimated their status as overweight and underestimated their status as thin.
